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(54) PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projector 
constituted so that a polarizing plate on the exit side of 
a liquid crystal panel may be effectively cooled, and 
having excellent durability and also excellent image 
quality. 

SOLUTION: As for the three-panel system liquid crystal 
projector using three liquid crystal panels 40R, 40G and 
40B, the exit side polarizing plates 42R, 420 and 42B are 
separately arranged facing the incident surfaces 
constituted of the side surfaces of the cross dichroic 
prism 51. and liquid cooling means 70 filled with cooling 
liquid are separately arranged between the exit side 
polarizing plates 42R. 420 and 428 and the incident 
surfaces of the cross dichroic prism 51. 
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CLAIMS 



[Claim(s)] 

[Claim I] The incidence side polarizing plate arranged ahead of three liquid crystal panels which 
modulate three colored light, respectively, and said each of three liquid crystal panels, The injection side 
polarizing plate arranged behind said each of three liquid crystal panels, In the projector which has the 
projection optical system which projects the light compounded by the synthetic prism which compounds 
the colored light modulated as be alike, respectively and said synthetic prism of said three liquid crystal 
panels Said injection side polarizing plate is a projector characterized by countering the plane of 
incidence which the side face of said synthetic prism makes, being arranged, and establishing a liquid 
cooling means by which it filled up with the coolant inside, between said injection side polarizing plate 
and the plane of incidence of said synthetic prism, respectively. 

[Claim 2] In a projector according to claim 1, said liquid cooling means has frame material. One flank 
opening of said frame material It is closed in the state of fluid-tight by the shielding substrate. Flank 
opening of another side of said frame material It is closed in the state of fluid-tight by the substrate for 
polarizing plate immobilization. Said injection side polarizing plate The projector characterized by 
filling up with the coolant in the closed space which is stuck on said substrate for polarizing plate 
immobilization, and was formed by said frame material and said shielding substrate, and said substrate 
for polarizing plate immobilization. 

[Claim 3] In a projector according to claim 1, said liquid cooling means has frame material. One flank 
opening of said frame material It is closed by the plane of incidence of said synthetic prism in the state 
of fluid- tight. Flank opening of another side of said frame material It is closed in the state of fluid-tight 
by the substrate for polarizing plate immobilization. Said injection side polarizing plate The projector 
characterized by filling up with the coolant in the closed space which is stuck on said substrate for 
polarizing plate immobilization, and was formed by said frame material and plane of incidence of said 
synthetic prism, and said substrate for polarizing plate immobilization. 

[Claim 4] It is the projector which a heat dissipation block is arranged in a projector according to claim 
2 or 3 at the upper part or/and the lower part of said synthetic prism, and is characterized by connecting 
said liquid coohng means so that a flow can be thermally taken with said heat dissipation block. 
[Claim 5] The projector characterized by preparing the radiation fin in said heat dissipation block in a 
projector according to claim 4. 

[Claim 6] It is the projector characterized by fixing said liquid cooling means to said heat dissipation 
block, and fixing said liquid cooling means to said synthetic prism through said heat dissipation block in 
a projector according to claim 4 or 5. 

[Claim 7] It is the projector which the installation section for attaching said liquid crystal panel in said 
Hquid cooling means in the projector of any one publication of claim 1-6 is prepared, and is 
characterized by fixing said liquid crystal panel to said synthetic prism through said installation section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical element included in the liquid crystal 
projector of 3 plate type which uses three liquid crystal panels for a detail further, and the cooler style 
for cooling the polarizing plate by the side of injection of a liquid crystal panel especially about a 
projector. 
[0002] 

[Description of the Prior Art] As a liquid crystal projector, the liquid crystal projector of 3 plate type 
which uses three liquid crystal panels is known. The color separation optical system from which this 3 
plate type liquid crystal projector separates into three colored Ught the light by which it was injected 
from the light source and the light source, Three liquid crystal panels which modulate three separated 
colored light, respectively, and the polarizing plate of the pair arranged before and behind each liquid 
crystal panel, respectively. After becoming it irregular *The three Uquid crystal panels be alike, 
respectively", it has the synthetic prism by the cross dichroic prism which compounds the colored light 
which passed the polarizing plate, and the projection optical system which projects the light 
compounded by the synthetic prism. Here, suppose that the polarizing plate arranged in an incidence 
side polarizing plate and back (optical-path downstream) in the polarizing plate arranged ahead of a 
liquid crystal panel (optical-path upstream) among the polarizing plates of the pair arranged before and 
behind each liquid crystal panel is called a injection side polarizing plate. 

[0003] In the above liquid crystal projectors, in case an incidence side polarizing plate and a injection 
side polarizing plate absorb light, heat arises. When such a polarizing plate is generally weak with heat 
and deteriorates, it has possibility that a polarization selection property falls. Among these, since the 
injection side polarizing plate has played the role important for finally determining the image projected, 
it needs to suppress a temperature usual state rise from a viewpoint of heat protection. Moreover, by the 
hquid crystal projector, the polarization sensing element which changes into one kind of polarization 
light light with the random polarization direction injected from the light source is used in recent years. If 
such a polarization sensing element is used, since the light into which the polarization direction was 
unified mostly will carry out incidence to an incidence side polarizing plate, the calorific value in an 
incidence side polarizing plate can be decreased to some extent. However, the light from which it 
usually became irregular with the liquid crystal panel, and a part of polarization direction changed 
carries out incidence to a injection side polarizing plate. That is, in the liquid crystal projector which 
adopted the polarization sensing element, the thermal load of a injection side polarizing plate will be 
larger than the thermal load of an incidence side polarizing plate. Therefore, especially in the liquid 
crystal projector which adopted the polarization sensing element, it becomes important to suppress a 
temperature usual state rise of a injection side polarizing plate. Moreover, since a property may change 
or deteriorate with heat, a liquid crystal panel also needs to suppress a temperature rise. 
[0004] Here, in order to suppress the temperature rise of a polarizing plate or a liquid crystal panel, an 
electromotive cooling fan is arranged under the synthetic prism, and spraying and carrying out air 
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cooling of the cooling wind made by the cooUng fan to a injection side polarizing plate and a liquid 
crystal panel from the lower part of synthetic prism is conventionally performed as shown in JP,10- 
48591,A. 

[0005] Moreover, the liquid crystal projector which cassettes with the container with which it filled up 
with the coolant between the liquid crystal panel and Ihe injection side polarizing plate, and was made to 
carry out liquid cooling of a liquid crystal panel and the injection side polarizing plate is shown in JP,1 1- 
202411, A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the air-cooled thing which and therefore cools a 
Uquid crystal panel and injection side polarization, in order to acquire sufficient cooling effect, a cooling 
fan must be enlarged. [ a cooling fan ] [ of cooling ] Enlargement of a cooling fan produces not only 
enlargement of a liquid crystal projector but the problem to which the fan noise becomes large. 
[0007] Moreover, in the Uquid cooling by cassetting as shown in JP,1 1-20241 1,A, it is possible to carry 
out liquid cooling of a liquid crystal panel and the injection side polarizing plate. However, even if a 
Uquid crystal panel and a injection side polarizing plate will be thermally connected by the coolant and 
cooling of a injection side polarizing plate is performed, the temperature of propagation and a liquid 
crystal panel may rise [ the heat of this injection side polarizing plate ] on the contrary to a Uquid crystal 
panel through the coolant. Moreover, since a cooling solution layer exists between a liquid crystal panel 
and a injection side polarizing plate, for example, when fluctuation of air bubbles or liquid occurs in the 
coolant, polarization of the light which passes a cooling solution layer may be confused. If turbulence of 
such polarization arises, when the light which should not pass can originally pass a injection side 
polarizing plate or the light which should pass conversely cannot pass a injection side polarizing plate, 
the quality of a projection image may deteriorate. 

[0008] This invention was made in order to cancel a part of trouble [ at least ] like ****, and it aims at 
cooling effectively the polarizing plate by the side of injection of a liquid crystal panel, and offering the 
outstanding endurance and the projector which was furtiier excellent in image quality. 

[0009] 

[Means for Solvmg the Problem] In order to attain the above-mentioned purpose, the projector by this 
invention The incidence side polarizing plate arranged ahead of three liquid crystal panels which 
modulate three colored light, respectively, and said each of three liquid crystal panels, The injection side 
polarizing plate arranged behind said each of three liquid crystal panels, In the projector which has the 
projection optical system which projects the light compounded by the synthetic prism which compounds 
the colored Ught modulated as be alike, respectively and said synthetic prism of said three liquid crystal 
panels Said injection side polarizing plate counters the plane of incidence which the side face of said 
synthetic prism makes, respectively, and is arranged, and a liquid cooling means by which it filled up 
with the coolant inside is established between said injection side polarizing plate and the plane of 
incidence of said synthetic prism. 

[0010] According to this configuration, a injection side polarizing plate will contact the coolant directly 
through the substrate for polarizing plate immobilization. Therefore, cooling of a injection side 
polarizing plate is performed effectively. Moreover, efficient cooling is performed, without degrading a 
projection image, since the coolant used as the cause which disturbs polarization of light does not exist 
between each Uquid crystal panel and each injection side polarizing plate. In addition, if a injection side 
polarizing plate and a liquid crystal panel are isolated and it is made to arrange fiirther, since it will be 
lost that the heat generated with the injection side polarizing plate gets across to a liquid crystal panel, 
cooUng effectiveness improves more. Moreover, since it will be arranged in the location where the 
Uquid cooling means separated from the liquid crystal panel in the focal location of projection optical 
system, even if dust is mixing into the coolant, the dust in the coolant is defocused to projection optical 
system, and it becomes possible to stop the bad influence to a projection image. 
[001 1] In the above-mentioned projector, said Uquid cooling means has frame material. One flank 
opening of said frame material It is closed in the state of fluid-tight by the shielding substrate. Flank 
opening of another side of said frame material It is closed in the state of fluid-tight by the substrate for 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/13/2005 



JP,2002-287244,A [DETAILED DESCRIPTION] 



Page 3 of? 



polarizing plate immobilization. Said injection side polarizing plate It is stuck on said substrate for 
polarizing plate immobilization, and the structure of filling up with the coolant in the closed space 
formed by said fi-ame material and said shielding substrate, and said substrate for polarizing plate 
immobilization can be adopted. 

[0012] According to this structxire, it becomes possible to constitute a cooling means easily, and the 
inclusion to the interior of a projector also becomes easy. 

[0013] In the above-mentioned projector, said liquid cooling means has frame material. Moreover, one 
flank opening of said frame material It is closed by the plane of incidence of said synthetic prism in the 
state of fluid-tight. Flank opening of another side of said frame material It is closed in the state of fluid- 
tight by the substrate for polarizing plate immobilization. Said injection side polarizing plate It is also 
possible to adopt the configuration of it being stuck on said substrate for polarizing plate 
immobilization, and filling up with the coolant in the closed space formed by said frame material and 
plane of incidence of said synthetic prism, and said substrate for polarizing plate immobilization. 
[0014] According to this structure, an air space does not exist at all between a injection side polarizing 
plate and the plane of incidence of synthetic prism. Therefore, refractive-index change in the interface 
after injection side polarizing plate passage is eased by the coolant, and the so-called retum light which 
reflects by synthetic prism plane of incidence, and returns to a liquid crystal panel side can be lessened. 
[0015] Moreover, in the projector which adopted the above configurations, a heat dissipation block is 
arranged at the upper part or/and the lower part of said synthetic prism, and, as for said liquid cooling 
means, it is desirable to connect so that a flow can be thermally taken with said heat dissipation block. 
[0016] According to this structure, the heat of the coolant of the liquid cooling means which carried out 
the temperature rise by cooling of a injection side polarizing plate can be told to the heat dissipation 
block which carried out the gestalt of the large letter of a block of heat capacity through frame material 
as compared with the tabular thing, and it can emit into atmospheric air with this heat dissipation block. 
Therefore, cooling of a injection side polarizing plate is performed more efficiently, without the coolant 
becoming an elevated temperature. Moreover, if a radiation fin is prepared in this heat dissipation block, 
heat dissipation effectiveness will improve further. 

[0017] Furthermore, if said liquid cooling means is fixed to said heat dissipation block and said liquid 
cooling means is fixed to said synthetic prism through said heat dissipation block, there is no **** about 
a mounting member special to immobilization of a liquid cooling means. 

[0018] Furthermore, in the projector mentioned above, the mstallation section for attaching said liquid 
crystal panel is prepared in said liquid cooling means, and, as for said liquid crystal panel, it is desirable 
to adopt the configuration of being fixed to said synthetic prism through said installation section. 
[0019] Since according to this structure a liquid crystal panel will attach and it will be attached in the 
plane of incidence of synthetic prism through the section, it becomes possible to prevent fluctuation of 
the relative physical relationship of the plane of incidence of a liquid crystal panel and prism. Therefore, 
it becomes easy to prevent fluctuation of the physical relationship of the back focus of projection optical 
system, and a liquid crystal panel, and becomes easy to maintain a high definition condition. Moreover, 
since the installation structure of a liquid crystal panel is simplified, it is advantageous also at the point 
of attaining the miniaturization of equipment. 
[0020] 

[Embodiment of the Invention] Hereafter, with reference to an attached drawing, the gestalt of operation 
of the projector concerning this invention is explained to a detail. 

[0021] Drawing 1 shows the whole projector configuration by this invention. A projector divides 
roughly and has the liquid crystal panels 40R, 40G, and 40B of three sheets, the color composition 
optical system 50, and the projection optical system 60 as the illumination-hght study system 10, the 
color separation optical system 20, and light modulation equipment. 

[0022] The Ught source lamp 1 1 according [ the illumination-Ught study system 10 ] to a metal halide 
lamp etc., A concave mirror 12 and the 1st lens array 13 arranged in the shape of [ of a M-line N train ] a 
matrix in two or more small lenses. The reflective mirror 14 and the 2nd lens array 15 arranged in the 
shape of [ of a M line N train ] a matrix in two or more small lenses, It has the polarization sensing 
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element 17 and the superposition lens 16, and the service area whole region of the liquid crystal panels 
4OR5 40G, and 40B of three sheets is illuminated by about one kind of polarization light almost 
uniformly. Such an illumination-light study system is well-known, for example, since it is indicated by 
JP,9-311297,A, JP,10-39136,A, JP,10-177151,A, JP,11-212023,A, and JP,1 1-242186,A, the detailed 
explanation is omitted. 

[0023] The color separation optical system 20 has two dichroic mirrors 21 and 22 and one reflective 
mirror 23, and divides into three colored light the flux of light injected from the illimiination-light study 
system 10. 

[0024] A dichroic mirror 21 penetrates only the colored light of the red component in the flux of light, 
and reflects the colored light of other color components (a green component, blue component). It reflects 
by the reflective mirror 23 and the colored light of the red component which penetrated the dichroic 
mirror 21 reaches liquid crystal panel 40R for red Ught through the field lens 28. 
[0025] the colored light of the green component which reflected the dichroic mirror 22 with the dichroic 
mirror 21, and a blue component — only a green component is reflected inside and the colored light of a 
blue component is penetrated. The colored light of the green component reflected with the dichroic 
mirror 21 reaches liquid crystal panel 40G for green light through the field lens 29. The colored light of 
the blue component which penetrated the dichroic mirror 22 reaches Uquid crystal panel 40B for blue 
glow through the relay optical system constituted by relay lenses 26 and 27, the reflective mirrors 24 
and 25, and the hst with the field lens 30. 

[0026] In addition, since the die length of the optical path of a blue system is longer than the die length 
of the optical path in other colored light, the relay lens system is used for the blue system for preventing 
decline in the use effectiveness of the light by diffusion of light etc. 

[0027] Ahead [ of the liquid crystal panels 40R, 40G and 40B of three sheets / each ] the incidence side 
polarizing plates 41R, 41G, and 41 B are carried out, and parallel arrangement of the mjection side 
polarizing plates 42R, 420, and 42B is carried out in back, respectively. Liquid crystal panels 40R, 40G, 
and 40B modulate the polarization direction according to the given picture signal, respectively. The 
injection side polarizing plates 42R, 42G, and 42B penetrate only a specific polarization light among the 
modulation light which the transparency shaft was set up and injected from liquid crystal panels 40R, 
40G, and 40B so that only a predetermined polarization light might be penetrated among the modulated 
light. The image which followed by this the picture signal given to each of liquid crystal panels 40R, 
40G, and 40B is formed according to the 3 colors of light. 

[0028] The color composition optical system 50 has the cross dichroic prism 51 as synthetic prism. The 
dielectric multilayers 52 in which the cross dichroic prism 51 reflects red light, and the dielectric 
multilayers 53 which reflect blue glow are formed in the interface of four rectangular prisms in the 
shape of an abbreviation X character. The cross dichroic prism 51 creates a synthetic Ught for 
compounding the colored light which penetrated the injection side polarizing plates 42R, 42G, and 42B, 
and projecting a color picture, after being injected from liquid crystal panels 40R, 40G, and 40B. 
[0029] The projection optical system 60 has the lens group 61 for projection, and a synthetic light 
compounded with the cross dichroic prism 51 is turned to a screen 100, and it projects it. 
[0030] The injection side polarizing plates 42R, 42G, and 42B arranged behind each Hquid crystal 
panels 40R, 40G, and 40B counter the plane of incidence 54, 55, and 56 which the side face of the cross 
dichroic prism 51 makes, respectively, and are arranged. And between that of each injection side 
polarizing plates 42R, 42G, and 42B, and the plane of incidence 54, 55, and 56 of the cross dichroic 
prism 5 1 , a liquid cooling means 70 by which it filled up with the coolant 71 (refer to drawing 2 ) is 
formed in the interior. 

[0031] Below, drav^ng 2 R> 2 and drawing 3 are used, and the detail configuration of the liquid cooling 
means 70 is explained. In addition, since it is the same configuration altogether, three liquid cooling 
means 70 are explained here on behalf of what has been arranged between injection side polarizing plate 
42R and the plane of incidence 54 of the cross dichroic prism 51. Moreover, the same agreement is 
attached to common components in three liquid cooling means 70. Although only the liquid cooling 
means 70 arranged between the injection side polarizing plates 42R and 42B and the cross dichroic 
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prism 51 is expressed with drawing 2 , the liquid cooling means 70 arranged between polarizing plate 
42G and the cross dichroic prism 51 the injection side is also the same configuration as them. 
[0032] The liquid cooling means 70 has the frame material 72 of the shape of a square constituted with 
the metal with high thermal conductivity, such as aluminum. One flank opening of the frame material 72 
is closed in the state of fluid-tight by the shielding substrate 75 with the square frame-like presser-foot 
plate 73 and the silicon packing 74. Moreover, flank opening of another side is closed in the state of 
fluid-tight by the substrate 78 for polarizing plate immobiUzation with the square frame-like presser-foot 
plate 76 and the silicon packing 77. The inside of the closed space formed by the frame material 72, the 
shielding substrate 75, and the substrate 78 for polarizing plate inunobilization serves as a coolant room, 
and it fills up with the coolant 71 here. Injection side polarizing plate 42R is stuck on the substrate 78 
for polarizing plate inmiobilization. Substrates 75 and 78 can be formed with ingredients of light 
transmission nature, such as glass, resin, and sapphire. Silicon on sapphire is desirable at the point that 
thermal conductivity is high especially. As for especially the substrate 78 for polarizing plate 
unmobilization with which injection side polarizing plate 42R which is the generation source of heat is 
stuck, considering as siUcon on sapphire is desirable. The presser-foot plates 73 and 76 are constituted 
by the metal with high thermal conductivity, such as aluminxrai. 

[0033] The heat dissipation blocks 79 and 81 constituted with the metal with high heat conductivity, 
such as aluminum, are arranged at each of the upper part of the cross dichroic prism 51, and the lower 
part. It is fixed to the lateral portion of the heat dissipation blocks 79 and 81 with a screw 82, and the 
frame material 72 and the presser-foot plates 73 and 76 are supported from the heat dissipation blocks 
79 and 81. In between, it is in the condition the silicon packing 74, the shielding substrate 75, the silicon 
packing 77, injection side polarizing plate 42R, and whose substrate 78 for polarizing plate 
immobilization were pinched, and the frame material 72 and the presser-foot plates 73 and 76 attach 
vertical four comers, they fasten a twist on a screw 82 and are used as it. According to such fixed 
structure, the frame material 72 is connected so that a flow can be thermally taken with the heat 
dissipation blocks 79 and 81 through the presser-foot plate 73. In addition, polarizing plate 42R is stuck 
on the substrate 78 for polarizing plate immobilization. Therefore, area of polarizing plate 42R can be 
made somewhat smaller than the presser-foot plate 76, and it does not need to press down a polarizing 
plate substrate and it is not necessary to necessarily pinch it between a plate 76 and the substrate 78 for 
polarizing plate immobihzation. 

[0034] The heat dissipation block 79 has many radiation fins 80. It is fixed to the cross dichroic prism 
51, and the heat dissipation blocks 79 and 81 are being fixed to the up-and-down prism fixed bases 83 
and 84. The electromotive cooling fan 85 is formed in the lower part of the heat dissipation block 81. 
[0035] Liquid crystal panel 40R is fixed to the prism fixed base 84 by the fixture 86, and incidence side 
polarizing plate 41R is being fixed to the prism fixed base frame 84 by fixtures 87 and 88 with the 
substrate 89 for polarizing plate immobilization. A substrate 89 can be formed with ingredients of light 
transmission nature, such as glass, resin, and sapphire, like the substrates 75 and 78 explained 
previously. Silicon on sapphire is desirable at the point that thermal conductivity is high especially. 
Moreover, as for fixtures 86, 87, and 88, it is desirable to constitute with a metal with high thermal 
conductivity, such as aluminum. In addition, such installation structures are the same also about other 
liquid crystal panels 40G and 40B and the incidence side polarizing plates 41 G and 41 B. 
[0036] According to the above-mentioned configuration, the heat generated with the injection side 
polarizing plates 42R, 42G, and 42B is cooled by the coolant 71. Although the temperature of the 
coolant 71 rises in connection with this, the heat of the coolant 71 gets across to the heat dissipation 
blocks 79 and 81 through the frame material 72. And it is emitted into atmospheric air from these heat 
dissipation blocks 79 and 81. Thereby, cooling of the injection side polarizing plates 42R, 42G, and 42B 
is performed efficiently, without the temperature of the coolant 71 becoming an elevated temperature. 
[0037] Furthermore, since the heat dissipation block 79 is a heat dissipation block with a radiation fin, 
its heat dissipation effectiveness of the heat dissipation block 79 improves. Although it is not with a 
radiation fin, the heat dissipation block 81 receives the cooling wind by the cooling fan 85, and air 
cooling is carried out. In addition, the heat dissipation block 79 and the heat dissipation block 81 can 
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also consist of heat dissipation blocks with a radiation fin which have a radiation fin 90 in the side 
section as shown in drawing 4 . 

[0038] Furthermore, according to the above-mentioned configuration, even if it is a injection side 
polarizing plate using the low organic material of acidity or alkahnity-proof since the injection side 
polarizing plates 42R, 42G, and 42B touch the coolant 71 directly through the substrate 78 for polarizing 
plate immobiUzation for example, cooling of the injection side polarizing plates 42R, 42G, and 42B is 
performed effectively. Moreover, efficient cooUng is performed, without degrading a projection image, 
since the coolant 71 which can become the cause which disturbs polarization of Ught does not exist 
between each liquid crystal panels 40R, 40G, and 40B and each injection side polarizing plates 42R, 
420, and 42B. 

[0039] According to the above-mentioned configuration, the injection side polarizing plates 42R, 42G, 
and 42B are arranged further again in the condition of having been isolated with liquid crystal panels 
40R, 40G, and 40B. Therefore, it becomes possible to raise the cooling effectiveness of the injection 
side polarizing plates 42R, 42G, and 42B or liquid crystal panels 40R, 40G, and 40B of the heat 
generated with the injection side polarizing plates 42R, 42G, and 42B, without heat getting across to 
liquid crystal panels 40R, 40G, and 40B. Moreover, even if dust is mixing into liquid crystal panel 40R 
which has the Uquid cooling means 70 in the focal location of the projection optical system 60, and the 
40 coolant 71 since it will be arranged in the location distant fi-om G and 40B, the dust in the coolant 71 
is defocused to the projection optical system 60, and it becomes possible to stop the bad influence to a 
projection image. Moreover, [0040] Furthermore, since the cooling means 70 is considered as the cross 
dichroic prism 51 and another configuration, it becomes possible to constitute the cooling means 70 
easily, and the inclusion to the interior of a projector is also easy. 

[0041] Drawing 5 shows the gestalt of other operations about the hquid cooling means 70. In drawing 
5 , the part corresponding to drawing 2 which is a liquid cooling means attaches the same sign as the 
sign given to drawing 2 , and omits the explanation. 

[0042] With the gestalt of this operation, the presser-foot plate 73 and the shielding substrate 75 in a 
gestalt of the operation mentioned above are omitted. In this operation gestalt, one flank opening of the 
fi-ame material 72 is directly closed by the plane of incidence 54 of the cross dichroic prism 5 1 in the 
state of fluid-tight. And space surrounded by the plane of incidence 54 of the cross dichroic prism 51, 
the substrate 78 for polarizing plate immobilization, and the fi'ame material 72 was made into the 
coolant room, and it is filled up with the coolant 71 here. 

[0043] With this structure, an air space does not exist at all between injection side polarizing plate 42R 
and the plane of incidence 54 of the cross dichroic prism 51. Therefore, the effectiveness that the so- 
called return light which in addition to the effectiveness in the operation gestalt explained previously 
eases refiractive-index change in the interface after injection side polarizing plate 42R passage by the 
coolant 71, reflects by the plane of incidence 54 of the cross dichroic prism 51 , and returns to the liquid 
crystal panel 40R side can be lessened is acquired. These things are the same also about the injection 
side polarizing plates 42G and 42B of other liquid crystal panels 40G and 40B. Thereby, the contrast of 
a projection image can be raised. 

[0044] Drawing 6 and drawing 7 show the gestaU of other operations about the liquid cooling means 70. 
In addition, also in drawing 6 and drawing 7 , the part corresponding to drawing 2 attaches the same sign 
as the sign given to drawing 2 , and omits the explanation. 

[0045] Although he was trying to fix liquid crystal panels 40R, 40G, and 40B to the prism fixed base 84 
by the fixture 86 with drawing 2 , 3, drawing 6 , and the liquid cooling means 70 shown in 7, he is trying 
to fix to the presser-foot plate 76 with the gestalt of this operation. Near the four comers of the presser- 
foot plate 76, the installation pin 91 is formed in one. The installation pin 91 let the through tube 92 
formed in liquid crystal panel 40R pass, it attached with adhesives 93, and a pin 91 and liquid crystal 
panel 40R have fixed. 

[0046] Since according to this structure liquid crystal panel 40R will press down and it will be attached 
in the plane of incidence 54 of the cross dichroic prism 51 through a plate 76, in addition to the 
effectiveness in the operation gestalt explained previously, it becomes possible to prevent fluctuation of 
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the relative physical relationship of the plane of incidence 54 of liquid crystal panel 40R and the cross 
dichroic prism 51. Therefore, it becomes easy to prevent fluctuation of the physical relationship of the 
back focus of the projection optical system 60, and liquid crystal panel 40R, and becomes easy to 
maintain a high definition condition. Moreover, since the installation structure of Uquid crystal panel 
40R is simpUfied, it is advantageous also at the point of attaining the miniaturization of equipment. In 
addition, the above effectiveness is the same about other liquid crystal panels 40G and 40B. 
[0047] Installation of liquid crystal panel 40R can form the piece 94 of fitting of a pair in the presser- 
foot plate 76, and can also be performed by inserting the tip of the presser-foot plate 76 in the fitting 
crevice 95 formed in liquid crystal panel 40R as it is not restricted to a pin fitting type which was 
mentioned above and shown in drawing 8 and drawing 9 . In addition, this invention can be carried out 
in various modes in the range which is not restricted to the above-mentioned operation gestalt and does 
not deviate fi-om that form, for example, the following deformation is also possible for it. 

(1) the above-mentioned operation gestah the service area whole region of the liquid crystal panels 
40R, 40G, and 40B of three sheets - ahnost - homogeneity - and although the illumination-Hght study 
system 10 which used two lens arrays 12 and 13, the polarization sensing element 17, and the 
superposition lens 16 was adopted in order to illuminate by about one kind of polarization light, this 
invention is applicable also to the projector which does not use these optical elements, 

(2) Moreover, the configuration of the illumination-light study system 10 is not restricted to what was 
shown in drawing 1 . As long as it is the configuration which can illuminate ahnost uniformly the 
service area whole region of the liquid crystal panels 40R, 40G, and 40B of three sheets by about one 
kind of polarization light, you may be what kind of configuration. 

(3) Although each liquid crystal panels 40R, 40G, and 40B and the injection side polarizing plates 42R, 
42G, and 42B were isolated and arranged with the above-mentioned operation gestalt, where the 
injection side polarizing plates 42R, 42G, and 42B are stuck on each liquid crystal panels 40R, 40G, and 
40B, you may arrange. However, it is more more desirable to have isolated and arranged these in the 
viewpoint of cooling effectiveness. 

(4) Although the fi-ont projector which performs image projection, and the direction which observes a 
projection side have as a projector the rear projector which performs image projection fi-om the opposite 
side fi-om the direction which observes a projection side, the configuration of the above-mentioned 
example is applicable to all. In addition, in the case of a rear projector, the optical system fi'om the 
illumination-Hght study system 10 to the projection optical system 60 shown in drawing 1 is arranged 
inside a case. Moreover, tiie screen 100 of a transparency mold is formed in the fi-ont face of a case. 
Furthermore, what is necessary is just to arrange one or more reflective mirrors which lead the light 
injected fi"om the projection optical system 60 inside the case to the screen 100 of a transparency mold if 
needed. 

[0048] 

[Effect of the Invention] Even if it is a injection side polarizing plate using the low organic material of 
acidity or alkalinity-proof in order that a injection side polarizing plate may contact the coolant directly 
through the substrate for polarizing plate immobilization according to the projector by this invention for 
example, as understood from the above explanation, cooling of the injection side polarizing plate by the 
coolant is performed effectively, and the outstanding endurance is acquired. And efficient cooling is 
attained, without degrading a projection image, since the coolant which can become the cause which 
disturbs polarization of light does not exist between a Hquid crystal panel and a injection side polarizing 
plate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 5 ] 
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